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[57] ABSTRACT

Sulfonylureas of the formula

CO“NH—Y—@7802—NH—C—NH~R3

|

in which Y denotes alkylene having 2-3 C atoms, R

~ denotes alkyl having 1-4 C atoms, R! denotes hydro-

gen, chlorine or methyl, and R* denotes alkyl having
3-6 C atoms, cycloalkyl, alkylcycloalkyl, cycloalkylal-
kyl, cycloalkenyl, alkylcycloalkenyl or cycloalkenylal-
kyl, each having 5-8 C atoms, and their physiologically
tolerated salts, and processes for their preparation and
medicaments prepared therefrom.

4 Claims, No Drawings
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SULFONYLUREAS PHARMACEUTICAL
FORMULATIONS BASED ON THESE
COMPOUNDS AND THEIR USE FOR

TREATMENT OF DIABETES 5

This application is a continuation of application Ser.
No. 413,561, filed Aug. 31, 1982. |
The invention relates to sulfonylureas of the formula
| 10

\ CO_NH"'Y
Rl
~
N~ O
I

which as the substance or in the form of their physiolog-
ically tolerated salts have hypoglycemic properties and
which are distinguished by a powerful lowering of the
level of sugar in the blood and thus can be used as medi-
caments.

In the formula: Y denotes alkylene having 2-3 C
atoms, R denotes alkyl having 1-4 C atoms, R! denotes
hydrogen, chlorine or methyl, and R2 denotes alkyl
having 3-6 C atoms, cycloalkyl, alkylcycloalkyl, cy-
cloalkylalkyl, cycloalkenyl, alkylcycloalkenyl or cy-
cloalkenylalkyl, each having 5-8 C atoms.

In the general formula: Y preferably denotes —CH-
2»—CHj—, R preferably denotes methyl, R1 preferably
denotes hydrogen and R? preferably denotes cyclo-
hexyl.

In addition, the invention relates to processes for the
preparation of these sulfonylureas, pharmaceutical for-
mulations containing these compounds or which are
composed of them and their use for the treatment of
diabetes.

The processes for the preparation of the sulfonylureas
and their salts comprise

(a) reacting benzenesulfonylcarbamic acid deriva-
tives substituted in the 4-position with the group
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- CO—NH—Y—
Rl
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with an amine R2—NH; or its salts or reacting sulfon-
amides of the formula

N CO—“NH—Y——Qf SO2--NH3

N O
|
R

33

60

or their salts with a carbamic acid derivative substituted
by R?,

(b) cleaving benzenesulfonyl-isourea ethers, -isothi-
ourea ethers, -parabanic acids or -halogenoformami-
dines substituted with the group |

63

2
\ CO"‘NH—Y""
R
N
N~ O
I
R

(c) replacing the sulfur atom by oxygen in ben-
zenesulfonylthioureas substituted by

SO3—NH~CO—NH—R?

SN CO—NH~Y—
Rl
.
N~ O
|
R

(d) oxidizing correspondingly substituted benzenesul-
finyl- or -sulfenyl-ureas
(e) introducing the radical

\\ CO—
RI
—,
N~ O
|
R

into benzenesulfonylureas of the formula

SO»,—NH-~—C—NH—~—R?2

HyN—Y :

optionally in steps,

(f) reacting correspondingly substituted benzenesul-
fonyl halides with RZ-substituted ureas or their alkali
metal salts or reacting correspondingly substituted ben-
zenesulfinyl halides or, in the presence of acid condens-
Ing agents, correspondingly substituted sulfinic acids or
their alkali metal salts, with N-R2-N’-hydroxyurea, op-
tionally converting the salts obtained into the free com-
pounds or optionally treating the reaction products
with alkaline agents to form salts.

The benzenesulfonylcarbamic acid derivatives men-
tioned in process (a) are, for example, benzenesulfonyl-
carbamic acid esters, -thiolcarbamic acid esters, -ureas,
-semicarbazides or -semicarbazones. The reaction of
benzenesulfonylcarbamic acid esters with amines is
preferably used.

The R2-substituted carbamic acid derivatives used for
the reaction of the benzenesulfonamides substituted in
the 4-position are, for example, the corresponding iso-
cyanates, carbamic acid esters, thiolcarbamic acid es-
ters, carbamic acid halides or ureas. Of these, the reac-
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3 - fion of the sulfonamldes with 1socyanates or carbamlc
. acid chlorides is preferably used. |

The benzenesulfonyl-carbam1e ac:ld esters or -thlol-
carbamic acid esters mentioned have, in the alcohol

component, an alkyl radical or an aryl radical or a het-
erocyclic radical. Since this radical is split off during

the reaction, its chemical constitution has no effect on
the character of the final product and can thus be varied
within wide limits. The same applies to.the N-R2-sub-
stituted carbamic aeld esters or the correspondlng thiol-
carbamic acid esters. -

On the part of the urea molecule dlstant from the
sulfonyl group, the benzenesulfonylureas suitable as
starting materials in the process are unsubstituted or are
substituted once or, in particular,. twice. Since these
substituents are split off during the reaction with
amines, their character can be varied within wide limits.
Apart from benzenesulfonylureas with alkyl, aryl, acyl
or heterocyclic substituents, benzenesulfony]car-
bamoylimidazoles and similar compounds or bisben-
zenesulfonylureas, which can have another substituent,
for example methyl, on one of the nitrogen atoms, are
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also suitable. For example, bisbenzenesulfonylureas or

N-benzenesulfonyl-N'-acylureas of these types are
treated with RZ2-substituted amines and the salts ob-
tained are heated at elevated temperatures, in particular
those above 100° C.

In addition, RZ2-substituted ureas or those R2-sub-
stituted ureas which are substituted once or, in particu-
lar, twice on the free nitrogen atom are suitable as start-
ing compounds for the reaction with benzenesulfona-
mides substituted in the 4-position by

CO—NH—Y—

Examples of suitable starting materials of this type are
N-cyclohexylurea, the corresponding N’-acetyl-, N'-
nitro-, N'-cyclohexyl-, N’,N’-diphenyl- (it also being
possible for the two phenyl radicals to be substituted, or
to be bonded to one another directly or via a bridging
member, such as —CH,—, —NH—, —O— or —S—),
N'-methyl-N'-phenyl-, N’,N’-dicyclohexylureas and
also cyclohexyl-carbamoylimidazoles, -pyrazoles or
-triazoles and also those of the compounds mentioned
which have another substituent, which is within the
range of the definition of R2, instead of cyclohexyl.

The cleavage of the benzenesulfonylparabanic acids,
-isourea ethers, -isothiourea ethers or -halogenofor-
mamidines mentioned as starting materials in process (b)
is advantageously carried out in the presence of bases.
Isourea ethers can also be cleaved with good results in
an acid medium. -

The replacement of the sulfur atom 1n the thiourea
grouping of correspondingly substituted benzenesul-
fonylthioureas by an oxygen-atom is carried out in a
known manner, for example with the aid of oxides or
salts of heavy metals or by using oxidizing agents, such
as hydrogen peroxide, sodlum peroxide, nitrous acid or
permanganates. Thioureas are also desulfurized by
treatment with phosgene or phosphorus pentachloride.
Chloroformamidines or carbodiimides obtained as inter-
mediates are converted by suitable measures, such as
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saponlﬁcatlen or addition of the elements of water, into

- the benzenesulfonylureas.

" The oxidation of benzenesulﬁnyl- or benzenesulfenyl-

ureas is carried out by a known method, preferably with
" oxidizing agents, such as permanganate or hydrogen

peroxide.
The aeylatlon of the sulfonylureas aceordmg to pro-

cess (e) is carrled out with reaetwe derwatwes of the
acid ' o

such as, for example, halides, mixed anhydrldes Or ac-
tive esters. |

Particularly suitable sulfonyl or sulfinyl halldes ac-
cording to process (f) are the chlorides. Examples of
acid condensing agents used are thionyl chloride and
polyphosphoric acid. -

The preparation of the physiologically tolerated salts
1s carried out by known method. Alkali metal hydrox-
ides, carbonates or bicarbonates and alkaline earth
metal hydroxides, carbonates or bicarbonates and physi-
ologically tolerated organic bases are particularly suit-
able for salt formation. |

In general, the embodiments of the process according
to the invention can be widely varied in respect of the
reaction conditions and can be adjusted to the particular
situation. For example, the reactions are carried out in
the absence or presence of solvents, and at room tem-
perature or at elevated temperature.

Depending on the characteristics of the starting mate-
rials, one or other of the processes described may, In
particular cases, provide a desired individual ben-
zenesulfonylurea only in small yields or it may be little
suited for its synthesis. In such cases, which occur rela-
tively seldom, it is no problem for the specialist to syn-
thesize the desired product by another of the proce-
dures described.

The 1-substituted 1,2-dihydro-2-oxoquinoline-3-car-
boxylic acids serving as starting materials are known
from the literature. The corresponding 1,6-disubstituted
1,2-dihydro-2-oxoquinoline-3-carboxylic acids can be
prepared in an analogous manner.

The compounds obtained are preferably purified by
reprecipitation and/or recrystallization. Another
method of purification comprises liberating the sub-
stance from a crystalline (alkali metal) salt in a suitable
solvent.

The compounds according to the invention are distin-
guished by valuable pharmacological properties, in
particular hypoglycemic properties. Thus they are suit-
able as medicaments, in particular as antidiabetics.

The hypoglycemic activity of these benzenesulfonyl-
ureas according to the invention is demonstrated, for
example, by feeding them as free compounds or in the
form of the sodium salts to rabbits which are fed nor-
mally and finding: the blood sugar value by the known
method of Hagedorn-Jensen or with an autoanalyzer
over a relatively long period of time.

Routine determination of the hypoglycemic activity
is carried out, for example, with dosages of, for exam-
ple, 10 mg or 2 mg or 0.4 mg of active substance per kg
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of experimental animal by known methods. The follow-
g compounds I to IV were administered orally in
doses of 2 mg/kg to rabbits and the blood sugar values
were determined over a prolonged period of time using
an autoanalyzer. The lowering in the blood sugar level
measured here 1s given in % after . . . hours in the fol-
lowing table:
I. N-(4-<2-(1-methyl-1,2-dihydro-2-0xo0-quinoline-3-
carboxamido)-ethyl > -benzenesulfonyl)-N'-
cyclohexylurea sodium salt
N-(4- <2-(1-methyl-1,2-dihydro-2-oxo-6-chloro-
quinoline-3-carboxamido)-ethyl > -benzenesulfonyl)-
N'-butylurea
1. N-(4-<2-(1-methyl-1,2-dihydro-2-oxo-quinoline-3-
carboxamido)-ethyl > -benzenesulfonyl)-N'-cyclo-
pentyl-urea
IV. N-(4-<2-(1-methyl-1,2-dihydro-2-oxo-quinoline-3-
carboxamido)-ethyl > -benzenesulfonyl)-N'-(3-
‘methylcyclopentyl)-urea

TABLE

Lowering in the blood sugar level in rabbits after
oral administration of 2 mg/kg in % after

I1.

Compound i 3 5 24 48 hours
I 32 35 34 28 28
I 34 38 39 35 0
I11 34 43 44 42 26
VI 26 31 34 37 5

The benzenesulfonylureas according to the invention
are distinguished by a strong hypoglycemic activity. In
addition, the compounds are well tolerated.

The properties of the compounds permit the use, in
the therapy of diabetes mellitus, of doses which are so
small that the formulation only normalizes the previ-
ously lowered response of the pancreas to an increased
level of sugar in the blood.

The sulfonylureas described preferably serve for the
preparation of formulations for the treatment of diabe-
tes mellitus by oral administration. They are adminis-
~tered as such or in the form of their salts, or in the
presence of substances which lead to salt formation.
Alkaline agents, such as alkali metal hydroxides, car-
bonates or bicarbonates or alkaline earth metal hydrox-
ides, carbonates or bicarbonates, for example, are used
for salt formation. The formulations can also contain
other active compounds in addition to the sulfonylurea
or 1ts salt. Suitable medical formulations are preferably
tablets which, in addition to the sulfonylureas or their
salts, contain the customary excipients and auxiliaries,
such as talc, starch, lactose or magnesium stearate. In
this context, it can be advantageous to employ the ac-
tive compound or compounds in a ground or finely
precipitated form or as a mixture of these forms. A
formulation which contains the benzenesulfonylureas
according to the invention as the active compound, for
example a tablet or a powder, with or without additives,
1s preferably converted into a suitably dosed form. For
this purpose, the dose selected is that adjusted to the
effectiveness of the benzenesulfonylurea used and the
desired effect. Advantageously, the dosage per unit is
about 0.5 to 50 mg, preferably 1 to 20 mg, but dosage
units can also be used which are larger or smaller than
this and these should be divided or multiplied as re-
quired before administration.

- The following examples show some of the numerous
variants of the process which are suitable for the syn-
thesis of the sulfonylureas according to the invention.
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6
However, they are not intended to represent a restric-
tion of the subject of the invention.

EXAMPLE 1

Potassium salt of
N-(4- <2-(1-methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl > benzenesulfonyl)-N'-cyclohexylurea

38.54 g of 4-(2-<1-methyl-1,2-dihydro-2-oxoquino-
lne-3-carboxamido > ethyl)benzenesulfonamide (melt-
ing point 235°-237° C., prepared by the reaction of
1-methyl-1 ,2-dihydro-2-oxoquinolinecarboxylic  acid
with methyl chloroformate and triethylamine and sub-
sequent reaction with 4-(2-aminoethyl)benzenesulfona-
mide) were suspended in 2 |1 of butan-2-one. After the
addition of 27.6 g of ground anhydrous potassium hy-
droxide and 14.0 m! of cyclohexyl isocyanate, the mix-
ture was stirred under reflux for 5 hours. After cooling
down, the potassium salts were filtered off with suction
and dried. They were then suspended in 50 ml of water
and the mixture was adjusted to pH 7.5 with 2N hydro-
chloric acid, with stirring. The solid was again filtered
off with suction and extracted by boiling with 500 ml of
ethanol. The potassium salt of N-(4-<2-(1-methyl-1,2-
dihydro-2-oxoquinoline-3-carboxamido)-ethyl > ben-
zenesulfonyl)-N'-cyclohexylurea thus obtained, after
drying, melted at 281°~283° C.

- The following compounds were obtained in an analo-
gOous manner:

Potassium salt of N-(4-<2-(1-methyl-1,2-dihydro-2-
oxoquinoline-3-carboxamido)ethyl > benzenesul-
fonyl)-N'-A3-cyclohexylurea, of melting point
259°-261° C. (from ethanoldimethylformamide):;

Potassium salt of N-(4-<2-(1-methyl-1,2-dihydro-2-
oxoquinoline-3-carboxamido)ethyl > benzenesul-
fonyl)-N'-cyclooctylurea, of melting point 262°-264°
C. (from ethanol).

EXAMPLE 2

N-(4-<2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)-ethyl >benzenesulfonyl)-N'-cyclohexylurea

8.7 g of 4-(2-<1-methyl-1,2-dihydro-2-oxoquinoline-
3-carboxamido > ethyl)benzenesulfonamide (prepared
as indicated in Example 1) were suspended in 100 ml of
acetone and 11.25 ml of 2N sodium hydroxide solution.
After cooling down to 0°-5° C,, a solution of 3.1 g of
cyclohexyl isocyanate in 10 m] of acetone was added
dropwise. The mixture was stirred at 0°-5° C. for 1 hour
and at room temperature for 4 hours and the precipitate
was brought to solution by dilution with water. After
filtration, the filtrate was acidified with 2N hydrochlo-
ric acid, the precipitate was filtered off with suction and
recrystallized from ethanol/dimethylformamide. The
melting point of the N-(4- <2-(1-methyl-1,2-dihydro-2-
oxoquinoline-3-carboxamido)-ethyl > benzenesulfonyl)-
N’'-cyclohexylurea was 213°-215° C.

EXAMPLE 3

Sodium salt of
N-(4- <2-(I-methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl >benzenesulfonyl)-N'-cyclohexylurea

40 g of the N-(4-<2-(1-methyl-1,2-dihydro-2-
oxoquinoline-3-carboxamido)ethyl > benzenesulfonyl)-
N'-cyclohexylurea obtained in Example 2 were intro-
duced in portions into a mixture of 100 ml of methanol
and 3.91 ml of 2N sodium hydroxide solution. After a
short subsequent period of stirring, the crystalline so-



4,542,139

7

dium salt precipitated. This was filtered off with suc-
tion, treated with hot ethanol and dried. The melting
point was 291°-293° C.

EXAMPLE 4

N-(4- <2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl >benzenesulfonyl)-N'-(4-methylcy-
clohexyl)urea

2.9 g of 4-(2- < 1-methyl-1,2-dihydro-2-oxoquinoline-
3-carboxamido > ethyl)benzenesulfonamide (prepared
as indicated in Example 1) were suspended in 150 ml of
butan-2-one together with 2.07 g of ground anhydrous
potassium hydroxide. After adding 1.25 g of 4-methyl-
cyclohexyl isocyanate, the mixture was stirred under
reflux for 4 hours. The mixture was cooled down and
filtered off with suction, and the precipitate was sus-
pended in 150 ml of water and acidified with dilute
hydrochloric acid. The precipitated N-(4- <2-(1-meth-
yl-1,2-dihydro-2-oxoquinoline-3-carboxamido)-ethyl > -
benzenesulfonyl)-N'-(4-methylcyclohexyl)urea was fil-
tered off with suction, extracted by boiling with ethanol
and dried. It melted at 221°-223° C.

The following compounds were obtained in an analo-
gOus manner:

N-(4- <2-(1-Methyl-1,2-dihydro-2-0xoquinoline-3-car-
boxamido)ethyl > benzenesulfonyl)-N’-cyclopen-
tylurea, of melting point 197°-199° C. (from ethanol-
dimethylformamide);

N-(4- < 2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl >benzenesulfonyl)-N'-cyclopentyi-
methylurea, of melting point 218°-220° C. (from
ethanol-dimethylformamide);

N-(4- < 2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl > benzenesulfonyl)-N'-cyclohep-
tylurea, of melting point 209°-211° C. (from ethanol-
dimethylformamide);

N-(4- <2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl > benzenesulfonyl)-N'-(3-methylcy-
clopentylurea, of melting point 204°-206" C. (from
ethanol-dimethylformamide);

N-(4- < 2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl >benzenesulfonyl)-N'-hexylurea, of
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melting point 202°-204° C. (from ethanol-dimethyl- 45

formamide);

N-(4- <2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)ethyl > benzenesulfonyl)-N'-propylurea, of
melting point 203°-205° C. (from ethanol-dimethyl-
formamide).

The following compound is obtained in an analogous
manner from 4-(2-<1-ethyl-1,2-dihydro-2-oxoquino-
line-3-carboxamido > ethyl)benzenesulfonamide (melt-
ing point 199°-200° C., prepared in analogy to Example
1):

N-(4- <2-(1-Ethyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)-ethyl >benzenesulfonyl)-N'-cyclohex-
ylurea, of melting point 157°-158° C. (from ethanol-
dimethylformamide).

The following compound 1s obtained 1n an analogous
manner from 4-(2-<1-butyl-1,2-dihydro-2-0xoquino-
line-3-carboxamido >ethyl)benzenesulfonamide (melt-
ing point 290°-294° C., prepared in analogy to Example
1):

N-(4- < 2-(1-Butyl-1,2-dthydro-2-oxoquinoline-3-car-
boxamido)-ethyl > benzenesulfonyl)-N'-cyclohex-
ylurea, of melting point 179°-181° C. (from ethanol).
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EXAMPLE 5

N-(4- < 2-(1-Methyl-1,2-dihydro-2-0xo0-6-chloroquino-
line-3-carboxamido)ethyl >benzenesulfonyl)-N'-
cyclohexylurea

2.5 g of 4-(2-<1-methyl-1,2-dihydro-2-0x0-6-
chloroquinoline-3-carboxamido > ethyl)benzenesul-
fonamide (melting point 237°-239° C., prepared in an
analogous manner to that indicated in Example 1 from
1-methyl-1,2-dihydro-2-0x0-6-chloroquinoline-3-car-
boxylic acid and 4-(2-aminoethyl)-benzenesulfonamide)
were suspended in 150 ml of butan-2-one. After adding
1.66 g of anhydrous ground potassium hydroxide and
0.82 g of cyclohexyl isocyanate, the mixture was stirred
under reflux for 4 hours. After cooling down, the resi-
due was filtered off then suspended in water and the
mixture was acidified with dilute hydrochloric acid.
The N-(4- <2-(1-methyl-1,2-dihydro-2-0x0-6-
chloroquinoline-3-carboxamido)ethyl > benzenesul-
fonyl)-N'-cyclohexylurea thus precipitated was recrys-
tallized from ethanol-dimethyiformamide and meltied at
209°-210° C. |

The following compound is obtained in an analogous
manner:

N-(4- <2-(1-Methyl-1,2-dihydro-2-0xo0-6-chloroquino-
line-3-carboxamido)ethyl >benzenesulfonyi)-N'-
butylurea, of melting point 157°-158° C. (from me-
thanol-dimethylformamide).

EXAMPLE 6

N-(4- < 2-(1,6-Dimethyl-1,2-dihydro-2-oxoquinoline-3-
carboxamido)ethyl > benzensulfonyl)-N’-cyclohex-
ylurea

3.0 g of 4-(2-> 1,6-dimethyl-1,2-dihydro-2-oxoquino-
line-3-carboxamido >ethyl)benzenesulfonamide (melt-
ing point 234°-236° C., prepared 1n an analogous man-
ner to that indicated in Example 1 from 1,6-dimethyl-
1,2-dihydro-2-oxoquinoline-3-carboxylic acid and 4-(2-
aminoethyl)-benzenesulfonamide) together with 2.07 g
of anhydrous ground potassium hydroxide were stirred
under reflux in 150 ml of butan-2-one and 1.03 g of
cyclohexyl 1socyanate for 4 hours. After cooling down,
the mixture was filtered, the salts were dissolved 1n
water and the solution was acidified with 2N hydro-
chloric acid. The precipitated N-(4-<2-(1,6-dimethyl-
1,2-dihydro-2-oxoquinoline-3-carboxamido)ethyl > ben-
zenesulfonyl)-N'-cyclohexylurea was recrystallized
from nitromethane and melted at 226°-228" C.

The following compounds were obtained in an analo-
gous manner:

N-(4- <2-(1,6-Dimethyl-1,2-dihydro-2-oxoquinoline-3-
carboxamido)ethyl > benzenesulfonyl)-N'-butylurea,
of melting point 194°-196° C. (from nitromethane);

N-(4- < 2-(1,6-Dimethyl-1,2-dihydro-2-oxoquinoline-3-
carboxamido)ethyl >benzenesulfonyl)-N'-(4-methyl-
cyclohexyl)-urea, of melting point 203°-205° C. (from
nitromethane).

EXAMPLE 7

N-(4- < 2-(1-Methyl-1,2-dihydro-2-0xoquinoline-3-car-
boxamido)-ethyl > benzenesulfonyl)-N'-cyclohexylurea

0.8 g of N-(4-<2-(1-methyl-1,2-dihydro-2-0xoquino-
line-3-carboxamido)ethyl > benzenesulfonyl)-N’-
cyclohexylthiourea (melting point 208°-210° C., pre-
pared in analogy to Example 4 using cyclohexyl mus-
tard otl) were stirred in 100 ml of water and 100 ml of



9
-methanol with 0.32 g of yellow mercuric oxide at 60° C.
for 5 hours. After filtration, the filtrate was evaporated

and the residue was recrystallized from ethanol-dime-

‘thylformamide. The melting point of the N-(4-<2-(1-
methyl-1,2-dihydro-—Z-oxoquino]ine-3-carboxamid0)e-
thyl > benzenesulfonyl)-N'-cyclohexylurea was
213°-215° C.

EXAMPLE 8§

N-(4-<2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)-ethyl > benzenesulfonyl)-N'-cyclohexylurea

0.4 g of N-(4-<2-(1-methyl-1,2-dihydro-2-oxoquino-
line-3-carboxamido)ethyl > benzenesulfonyl)-N'-
cyclohexylthiourea (melting point 208°-210° C., pre-
pared n analogy to Example 4, using cyclohexyl mus-
tard o1l) and 0.16 g of yellow mercuric oxide were
stirred 1n 30 ml of methanol at 50°~55° C. for 5 hours.

S

4,542,139

10

4-(2-aminopropyl)benzenesulfonamide in analogy to
Example 1) were stirred under reflux with 1.38 g of
potassium carbonate (ground) in 100 m! of butan-2-one
with 0.68 g of cyclohexyl isocyanate for 4 hours. After
cooling down, precipitated salts were filtered off with

~suction and were dissolved in 100 ml of H»Q, and the

solution was acidified with 2N hydrochloric acid. The
resulting  N-(4- <2-(1-methyl-1,2-dihydro-2-oxoquino-

. line-3-carboxamido)propyl > -benzenesulfonyl)-N'-
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After filtration, the filtrate was evaporated and N-(4-

< 2-(1-methyl-1,2-dihydro-2-oxoquinoline-3-carbox-
~amido)ethyl > benzenesulfonyl)-N'-cyclohexylisourea
methyl ether was obtained as the residue.

The 1sourea methyl ether was heated with 5 ml of

concentrated hydrochloric acid and 10 ml of dioxane on
a steam bath for a few minutes. The N-(4- < 2-(1-methyl-
1,2-dihydro-2-oxoquinoline-3-carboxamido)ethyl > ben-
zenesulfonyl)-N'-cyclohexylurea was precipitated by
dilution with ice-water. It was recrystallized from
--ethanol-dimethylformamide and melted at 213°-215° C.

The 1-methyl-1,2-dihydro-2-oxo0-6-chloroquinoline-
3-carboxylic acid (melting point 258°-260° C.) used in
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Example 5 was obtained by methylation of 1,2-dihydro-

2-0x0-6-chloroquinoline-3-carboxylic acid (melting
point >310° C.) with dimethyl sulfate. The latter can be
obtained from S5-chloro-2-nitrobenzalmalonic acid by
reductive cyclization with FeSQO4 in ammoniacal solu-
fion.

The 1,6-dimethyl-1,2-dihydro-2-oxoquinoline-3-car-
boxylic acid (melting point 238°-240° C.) used in Exam-
ple 6 was prepared from 1,2-dihydro-2-oxo0-6-methyl-

- quinoline-3-carboxylic acid (melting point 320° C.) and

“dimethyl sulfate. The 1,2-dihydro-2-oxo0-6-methyl-
quinoline-3-carboxylic acid was obtained from 5-meth-
yl-2-nitrobenzalmalonic acid (melting point 180°-182°
C.) and FeSO4 in ammoniacal solution.

EXAMPLE 9

N-(4- <2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)propyl > benzenesulfonyl)-N’'-cyclohex-
' ylurea
2.0 g of 4-(2- < 1-methyl-1,2-dihydro-2-oxoquinoline-
3-carboxamido > propyl)benzenesulfonamide (of melt-
ing point 199°-200° C., obtained by reaction of 1-meth-
yl-1,2-dihydro-2-oxoquinoline-3-carboxylic acid and
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cyclohexylurea, which was initially somewhat oily, was
recrystallized from nitromethane and twice from etha-
nol and melted at 183°-85° C. |
The following compounds were obtained in an analo-
gOus manner: |
N-(4-<2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)propyl > benzenesulfonyl)-N’-(4-methyl-
cyciohexyl)-urea, of melting point 138°~140° C. (from
ethanol).
N-(4-<2-(1-Methyl-1,2-dihydro-2-oxoquinoline-3-car-
boxamido)propyl > benzenesulfonyl)-N’-butylurea, of
melting point 154°-55° C. (from nitromethane).
We claim:
1. A sulfonylurea of the formula

co----NH—Y—<;‘>7so1;—-1~1H—a::—--—-1~~:H—R2

|
O

in which Y denotes alkylene having 2-3 C atoms, R
denotes alkyl having 1-4 C atoms, R! denotes hydro-
gen, chlorine or methyl and R2denotes alkyl having 3-6
C atoms, cycloalkyl, alkylcycloalkyl, cycloalkylalkyl,
cycloalkenyl, alkylcycloalkenyl or cycloalkenylalkyl,
each having 5-8 C atoms, or a physiologically tolerated
salt thereof.

2. A sulfonyl urea of the formula as given in claim 1
wherein R is methyl, R!is hydrogen, R2is cyclohexyl
and Y 1s the —CH>—CH;-group and a physiologically
tolerated salt thereof.

3. A pharmaceutical preparation for the treatment of
diabetes comprising an amount of a sulfonylurea or salt
thereof as in claim 1 effective to reduce blood sugar and
a pharmaceutical carrier therefor. |

4. A method for treating diabetes in a patient suffer-
ing therefrom which comprises orally administering to
said patient a blood sugar lowering amount of a sulfo-

nylurea or a salt thereof as in claim 1.
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